Decreased mitochondrial biogenesis in temperature-sensitive cell division cycle mutants of Saccharomyces cerevisiae.
The temperature-sensitive cell division cycle (cdc) G1 mutants cdc28 and cdc35 show decreased mitochondrial volumes with respect to the wild type strain A364A (WT) at the restrictive temperature. Of the three criteria of mitochondrial biogenesis studied, that is, number of mitochondria per cell, relative area of the cell occupied by mitochondria, or relative area of mitochondria occupied by inner membranes, only the second indicator was significantly lower in cdc mutants than in the WT. The mitochondrial inner membranes development did not compensate for the decrease in the organelles volume. Apparently, the reduced mitochondrial biogenesis was not due to the temperature shift because the relative area of the cell occupied by mitochondria was already significantly lower at 25 degrees C in cdc mutants. The specific fluxes of oxygen consumption confirmed that the respiratory capacity of cdc mutants is largely impaired in respect to the WT. Cdc28 and cdc35 mutants of Saccharomyces cerevisiae had been previously shown to exhibit high respiratory quotients (from 3 to 7) in respect to the WT (RQ approximately 1.0), which correlated with carbon and energy uncoupling probably the result of glucose-induced catabolite repression [Aon MA, Mónaco ME, Cortassa S (1995) Exp Cell Res 217, 42-51; Mónaco ME, Valdecantos PA, Aon MA (1995) Exp Cell Res 217, 52-56].